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(54) CnOCOE USrOTOBnEHMH JIEftHEPOB 
(57) Abstract: 

Kciianb30Baime: o6pa6oTKa McrannoB p^wicm/iciA, b ^lacTHOCTH, o6pa6oTKa mctoaom xonop^aoik 
nnacrmecKoft Ao^opMaix^M. CyiqHocTB ii3o6pcTeHiKi: ffsroTaBnHBaror flee ^exajni - Tpy6y h oConoHKy vn 
MaTcpuajioB c paaTuraibiM npeAcnoM ynpyrocTH. Co6sipaK>T ynoMHHyrbie ;;eTajiH nyrew ycraHOBSH Tpy6bi b 
o6ano<iKy c aasopou. nocne c6opKH luiacnniecKoft ;;e^pMau^H noAsepraioT jj/ersjib, lororoBJieHHyio m 
Mcranna c MeHbimiM npc;ncnoM ynpyrocni. 2 lui. 



Description {OniicaHHC H3o6pcTeinK5iI: 



ll3o6peTCHMe oTHCxarrcH k xoaoflHoii o6pa6oTKe MerarooD rniacnMecKHM fjfi^puaspoBsmeu h Moser 6biTb 
HcnoJTb30BaHo, HanpHMep. p/isi HsroToancHMH neAnepoB /yiH uyuutHfjpoB nrraHPOBbix He4>THHbix Hacocoe. 

Kl3i3ecTeH cnoco6 HororooneKKH jicHHepoo. coraacHo KoropoKiy TOHKocrcHHaH Tpy6a BcraBMerx^H b 
otoionKy c 3a3ppoM |1| Nlcxjjy HapyKHon nooqpxHOCTbio Tpy6u h BHyrpcinicM noaepxHocTbio o6QnoMKM 
HMeerot oaaop. 

HeAocraTKOM npramcHHoro cnoco6a HanHcrcsi HamNHe aasopa ueK^y Tpy6oM h o6QnoxiKOH, npHBOA^ero 
K cHHxeeino xcctkoctm jieiiHcpa, a b HCKoropbix cjiyuaRX, HanpOM^. npn rorcrroancHHw t^mmffpoo 
HC(tTOHbix HacoooB lo jicMHqwB, 3330? SHaMHTenbHo CHMsaer KanecTBO nocne^ornni^ onepaupii 
yupoweHHfl BHyrpcHHcii noBepxHocrrn L|»nm9Q>a aaoTKpoBaHHCU. 

KaeecreH cnoco6 irsroTOBJieHUH jieiiHepoB, oomacHo Koropowy napyjEHyio noBcpxHocTb Tpy6bt h 
DByrpCHBiOK) noDcpxHOCTb o6Qno^nOT loroTaajniBaiaT KororaocKHMn (2| Hc^ocraxKOM BbnnconKcaimoro 
cnoco6a Hannercn to» mto oh cjiomubiM b ocymecraneHHn . Cno«HocTb np^craBUHCT HsroroaiicHHe 
oonpHraeMbix noBepxHocreii h6o Tpc6yeTCH ciporo cx>nnacoBaTi> o;pioocHDCTt> KOHsraecKofl BHyrpeHHeft 
noBepxHOCTH o6onofiKXi c KOHHuecKofi HapysHOM noBepxHOcrbK) Tpy6bi. 

TaKTse HSBecTCH cnoco6 mroTOBnemui jieSoEiepoB, cornacHO KoropoMy nocne G6opiai Tpy6bi c o6QnoMKoii c 
HeKOTopbiM 3a3opoM no conpHracMbiM noBcpxHocTHM. neftHep noAsepraiOT aBTo^penspoBaiiioo (cM.TaM xe 
CTp.38) |31 T. c. luiacTKuecKOfi jifi^pusofm Tpy6bi c uejxbK) ycTpaHeaKR saaopa Mex^ Tpy6oft h o6ajiowoA, 

IS. OAHOBpCMCHHOPO yiXpOHHCHMH Tpy6bl. 

He^nocraTROM mfiecTHoro cnoco6a roroToencHKR jicfiHcpoB hbtihctch to, «ito npn CKpenneimif nefinepoB 
mcpcpjCTBOu niiacTiwocKOfi pfi^M^djfm oAHoii m3 pfirraJieA jieftHepa (o6onoMKH sum TpyCw), hc 
yiaiTbiBax)!^:^ irexaHswecKMC CBOHcrsa uerannoB. wto hc nosBOJwer o6ecnewTb Ka^ecTBeimoro. 
6e33a3opBoro cKperuieHHA Tpy6bi c o6QnotiKoft h. ksk cncj^cTBwe, npHBO^HT k unsKOMy Ka«iecTBy mjifijim b 

HanptiMep, iq>ii TororoHneHiai uronmApoB He^TRHbDC mraHTOBbix nacocoB ii3 cKpenncHBboc jieftHepoB, rpfi 
Tpy6a HsroTannweaercH h3 BbJCOKonerMpoBaHHOM asoropyeMow cranM. a o6QnouKa h3 moKojrrnepqffKcroii 
cranH. lEKja BbimeyKasaHHoro H^ocraTKa o npoueccc aaoTHpoBaHuH a^mni^poB k3 3a3opa BWAenHioTc« 
rasbi, npenarcTByiomjie HopMaobHOMy nporcKauHBo npoM^ecca asonspoBamiH. b pesyjibxaTc «icro peoKo 
Boapacraer BpeMSi a30Ttq>0BaiDin w cHUxafircH KatiecTBO aaoTHpoBaioiH noa^XHOCTii i^uiHHnpa » Hacoca b 

Sf^aHCM i!3o6pereHMH HBriHercH pa3pa6oTKa cnocx)6a lorxrroan^nwi jieiiHcpoB, o6ecne«oiBaK)inpro 
KaxiecTBeHHoe 6e33a3opHoe coeAHHCHMe Tpy6bi c o6Qnowou u nonhnn qmc HcecTKocTM nefiHepa. 

VKaaaHHbut rexHiraecKMH peoynbTar ;^ocTO^aeTC« tcm, tiro npw iraroroBncHMM ncmiepa, BKnx>tiaioi^ero 
raroTOBncHMc ffcyx mcrajicA Tpy6bi h o6QnoHKH k c6opKM mx APy^ ^ ^pyroM c sasopoM* comacHo 
H3o6pcTeaMio nnacxMecKOMy fle4»opMMpoBaHioo noABepraiOT Aeranb. HsroroaacKHyio ii3 Mcrajuxa c 
MeHbtnnM upcj^tnois ynpyrocnt. 

PesynbTaTOM peuxemin nocraancHHoil sa^naw 5iBnHCTCH to. uto npw BooAewcTBiiH wa Acranb. 
sraroTOBneHHyio ira Meramia c MeHbmnM np^enoM ynpyrocTM ucpc3 nee Mbi BOSAcwcTByeM na ficv^Jib c 
donbiUHK npcAdOM ynpyrocni. 

nocne cfvmtn Harpy3KM b ACTaro c MeHbniHM npcAcnoM ynpyrocTM ocraioTCH ocraTOMHWC nnaciOTecKiic 
Ac4)opMai|?iH, a A^ranb c 6QnuiiiiM npe;AenoM ynpyrocTM npuuer cBow nepBonavajibHbie pasM^bi m 
6e33a30pH0 npKmuRer k conpHracMOfl noBepXHOcxH ynpyroii Acrajni. 

Ha (J)Hr. I H3o6paxeH cnoco6 coeAvnieHim Jieuiiepa. b KoropoM o6QnoiiKa iraroroBncHa k3 Mcranna c 
MCHbUDtM npcAcnoM ynpyrocTM, a Tpy6a MoroToanena m3 Mcraruia c 6anbiimM npeACJioM ynpyrocm; na 
<^iip.2 cnoco6 coeAMHeiam jiewwepa. b KoropoM o6ojioMKa raroToancHa ra Mcrajuia c 6onbiiiMM upejifinou 
ynpyrocTH. a Tpy6a ii3roTOQncHa h3 Mera/ina c MCHbiUMM npcAcnoM ynpyrocni. neuRq>a MSiwaBnHBaKrr 
cncAyiocu^fvc o6pa30M. 

nepooHananbiio MsrwannMnaioT o6ojioMKy I. riocac saMcpa oHyrpcHHcro fiviaMc^a. o6Qno*«Rii 1 
o6pa5aTbiBaiOT no uapyxuoii noocpxROCTW Tpy6y 2. odeavrmsDaH rsqiaHTMpoBaHHbm 3a3op uexAy 
corrpnT^ehShiuai nooepxnocrmai. nocne c6opKW o6ojioxikm 1 c Tpy6oM 2 jiciiHcp nocrynacr na onepai^no 
cKpcnnetiUH. CKpcnnamc ocyiAecxari^cTcn nocpcACTDOM Ae<J»pMan3KM oahou M3 conpfxraeMbix fifiraneA 

06QJI0<<Kn 1 WJIM Tpydbl 2, ^c4>0pMaUH]O MO»HO npOBOAMTb npll nOMOUQl BblCOKSlX A^^CKKfi khakoctm, 

ra308, cnoco6oM kobkm. o6KaTKit, Aop"^^^™^ Apy™^ cnoco6oo. 

Ha 4)ur.l ao&a3aii ojj^ai m BOOMOXHbix BapuairroD c&peiuicuun jieihiepa, b Koropowi o6Qnowa 1 



HsroTOoncHa H3 Mcrajuia c MCHtmnM upf^enou ynpyrocni, a Tpy6a 2 h3 M<rranxia c 6a7XbixxHM npc;;cnoM 
ynpyrocTH. B npHeeACHHOM cnyuae nnacriwecKOM j^e(|)opMaii^ noABeprajor odonowy 1. flnn aroro iia 
MersuuiopcBiymeM o6opynooaHiQi. HanpuMcp. ropMaoHTanbHo-pacro^oM craHKC b BepTjno»Hofi 6a6Ke 
soAenHH. no ocm cxaHRa yeraHaanHBaioT o6Karruoii HHCTpyMeirr c ;^e4»opMMpyiom?iMM ponMRakm 3. B 
CTe6em> craHKa ycraRaanHsaioT onpasKy 4. na Koropoii noq>cflCTBOM inrM^ra 5 aaKpcnnHwr xieftHcp. 

riocnc HacrpoMKM Ac4>opMMpyiomwx ponnKOB 3 na pasMep ueicbine HapysHoro AwaMerpa o6ojiotiKH (paaMep 
no ^e^opuMpyioiuMM ponHKaw onpe^eiuieTcn dKcnqsHMeHTanbHO, a saHHciiMOcni or AK^Mcrpa ndkncp^ 
Tonn^iHbi CTCHOK o6ojio^M i n Tpy6bi 2 h McxamwecKMX cdoSctb Meranna) pacKaTUOMy UHcrpyMeirry 
ooo6t^aiOT BpamaxcnbHoc AB&u&eHHe V, a ntltiicpy nocTynarenbHoc S. BbmonionoT rniacnraccRyio 
Ac<^pMai|K» o6qjxokkh 1 h ynpyryio pfi^hiwfiao Tpy6u 2. 

B csnaa c paanxniHfaiMH MexaamecKMMK csoHCTBaMn MeramioB o6ojiowku 1 k Tpy6u 2 b odonoMKe 
npoHdoi^nyT nnacnwccKHc Ac^PMauHH* b pcay/ibraTe tiero HapyxHWif h BnyrpeHHiift js^auerrpbi 
yMeHbixiaTx:n. a b Tpy6c 2 nposcMj^ffyr ynpynic Ae4K>PMai^* W nocnc camm Harpysiui n^aMerpbC 
Tpy6bi B03spaTHTCH B nepBOBauaJibHoe nonoxeHiie, npu stom, npoiiso^er 6c33a3opHDc m Ea«fecTBeHuoe 
cKpcnncHMC jiefiHcpa. 

Ha (fur. 2 ii3o6paKeH oahh ii3 B03M0»ibix BapMaHTOB cKpcixTicHStfz ncScaepoB, o KoropoM o6QnotiKa 1 
joroToaneaa h3 Merajuia c 6Qm>iixiiM npe^enoiiA ynpyrocm, a Tpy6a 2 h3 werajina c MeHbuufhc np^enoKi 
ynpyrocTH. 

JlefiHep ycraHaBJiMBaioT Ha npoTHWioft craHOK c ynopoM b npiicnoco6jicHMc 6 oahhm M3 topucb. B 
orecpcTBie Tpy6bi 2 BOop,m onpaacy 7, na DbiXD^ b Koxopyio BsopamiBaioT ;^opH 8. Jlopn no HapyMowy 
^HaMerpy BbmonneH na pasMep 6ojibme pa3Mq>a BHyrpcHHcro ;QiaM€Tpa Tpy6M 2. BcnuwHa HaTs^ra Aopna 
8 B oTBcpcTHM Tpy6bi 2, KaK H B ttptjxbifjyuxtiA cjiytiae. onp^ejiHerca 3Kciiq)iaMeBTanfaH0. IIpii BKjnoueHsnn 
onpaHKM 7 noMaMM S npoiraeoAHT nnacTHHccayio flc^opMao^ Tpy6w 2 h ynpyryio j\ciop%Aau/ao o6QnoTOM 1, 
npiiBOAflin?a k 6c33a3opH0My h KatiecTBenHOMy cKpenneHwo o6ono^tKM 1 c Tpy6ott 2. Rax m b np^biflyuiCM 
cnyMae. 



claims [<^opMyna n3o6peTeHH>i]: 



Cnoco6 iiaroToaneiiiiH neiiHepoB, BRjno^ajomuA aoraToaaeHMe xpyfiw m ofionowH. c6opKy mx Apyr c ^pyrou 
nyrcM ycraHoaiui xpydbi b o6QnotiKy c 3a30poM h nocne/Qriomec imacnwecKoe ^^e^ophAfpoBairae ofmoU m 
oo6pasmbtx ^eranefl. oTumasousfdACsi tcu, uto Tpy6y h o6ojto^y HaroraenHBaioT vd Meraanos c pa3HbiM 
npe^cnoM ynpyrxxnu, a nnacTKHCCKou Ac^op^^^^^^^ noAoepraioT Aeram*. BsroroBneHuyio us Mcranna c 
ueHbdHKC npc^enoM ynpyrocm. 



Drawing(s) (McprcxHl: 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — ^a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of Uners for oil-well sucker rod p\imp 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when Uners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — ^the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2), The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 



RU 2095179 CI 



This object is achieved as follows. In the liner production process including the 
production of two parts — ^ tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and v^dll tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
Umit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1 , 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — ^the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher Umit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spiiming tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swdvel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and ttie tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains vnW develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher Umit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosiure 1 and the tube 2 is effected. 
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Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 
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Fig.l 
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Fig. 2 
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